Ease of use and usefulness are believed to be fundamental in determining the acceptance and use of various, corporate ITs. These beliefs, however, may not explain the user's behavior toward newly emerging ITs, such as the World-Wide-Web (WWW).
Introduction
In the past decades, perceived ease of use and perceived usefulness constructs have been considered important in determining the individuals' acceptance and use of IT [24, 26] . These variables are fundamental salient beliefs (motivational factors) comprising the Technology Acceptance Model (TAM) [12] . IS researchers have investigated and replicated these two constructs and agreed that they are valid in predicting the individual's acceptance of various corporate information technologies [1, 7, 18, 30, 35] . However, depending on the speci®c technology context, additional explanatory variables may be needed beyond the ease of use and usefulness constructs. Davis [10, 11] himself argued that future technology acceptance research needs to address how other variables affect usefulness, ease of use, and user acceptance. Factors contributing to the acceptance of a new IT are likely to vary with the technology, target users, and context. Now, the World-Wide-Web (WWW) is seen as an emerging new IT, with such potency that it has made individuals change their information access methods and organizations to change their business strategy. Thus, research on the acceptance of the WWW will enhance our understanding of the individual's beliefs or motives to use the WWW and to show how these factors affect individual's acceptance the use of the WWW.
According to a recent survey on WWW usage (http://www.cc.gatech.edu/gvu/user_surveys/papers/ ), the individual's primary use of the WWW is for education, shopping, entertainment, work, communication, personal information, time-wasting, etc. So, unlike other traditional ITs, the WWW is used both for work, and thus pleasure and perceived usefulness and perceived ease of use may not fully re¯ect the WWW user's motives, necessitating a search for additional intrinsic motivation factors. The purpose of this study is to extend the Technology Acceptance Model (TAM) in the WWW context. We propose a new variable (`perceived playfulness') to enhance understanding of an individual's WWW acceptance behavior. This research also assesses the effect of the difference between an individual's intrinsic and extrinsic motivation factors on his or her acceptance behavior.
Literature review

Technology acceptance model (TAM)
Technology Acceptance Model (TAM) was conceived to explain and predict the individual's acceptance of IT. TAM is based on the Fishbein and Ajzen's [17] Theory of Reasoned Action (TRA), which suggests that social behavior is motivated by an individual's attitude toward carrying out that behavior, a function of one's beliefs about the outcome of performing that behavior and an evaluation of the value of each of those outcomes. According to TRA, behavior is determined directly by the intention to perform, because people, in general, behave as they intend to do, within the available context and time.
TAM adopts TRA's causal links to explain the individual's IT acceptance behaviors. It suggests that perceived usefulness and perceived ease of use of IT are major determinants of its usage. Davis [11] de®ned perceived usefulness as``the degree of which a person believes that using a particular system would enhance his or her job performance'' and perceived ease of use as``the degree of which a person believes that using a particular system would be free of effort.'' Consistent with TRA, user's beliefs determine the attitudes toward using the system. Behavioral intentions to use, in turn, are determined by these attitudes toward using the system. Finally, behavioral intentions to use lead to actual system use. Previous research has demonstrated the validity of this model across a wide variety of corporate ITs.
One obstacle to using TAM has been problems in applying it beyond the workplace. This is because TAM's fundamental constructs do not fully re¯ect the variety of user task environments. Recently, Dishaw and Strong [16] pointed out that a weakness of TAM is its lack of task focus. Therefore, to increase external validity of TAM, it is necessary to further explore the nature and speci®c in¯uences of technological and usage-context factors that may alter the user's acceptance.
Extrinsic and intrinsic motivation and IT acceptance
Recently, motivation theories have been used to understand individuals' IT acceptance behaviors [13, 21, 22, 37] . Motivation theorists have often distinguished the effects of extrinsic and intrinsic motivation on individuals' behaviors [6, 14, 15, 31, 34] . In Deci's work, extrinsic motivation refers to the performance of an activity: it is perceived to help achieve valued outcomes that are distinct from the activity itself, such as improving job performance, pay, etc. Intrinsic motivation refers to the performance of an activity for no apparent reason other than the process of performing it.
In technology acceptance research, most of the work has been conducted from an extrinsic motivation perspective. Davis et al. [13] investigated the relative effects of extrinsic and intrinsic motivation source on intention to use, and usage of, the computer in the workplace and, they de®ned perceived usefulness as an extrinsic source of motivation and perceived enjoyment as an intrinsic source of motivation. They found that perceived enjoyment and perceived usefulness mediated the in¯uence of perceived ease of use on intention. They also argued that``while usefulness will once again emerge as a major determinant of intentions to use a computer in the workplace, enjoyment will explain signi®cant variance in usage intentions beyond that accounted for by usefulness alone.'' Igbaria et al. [21, 22] found that system usage is affected by both extrinsic motivation (perceived usefulness) and intrinsic motivation (perceived fun). However, adoption of individual's intrinsic motivation factor, such as perceived enjoyment or perceived fun, as a research construct needs further theoretical validation. For example, Davis et al.'s measurements of perceived enjoyment do not re¯ect a comprehensive set of intrinsic motivation states such as activity absorption, exploratory behaviors, curiosity, and arousal. We propose the`playfulness' concept as an individual's intrinsic salient belief to explain the individual's intrinsically motivated behaviors.
Research on playfulness in human±computer interaction
Playfulness, which is based on Lieberman's pioneering works [25] and Barnett's studies [4, 5] , provides a strong theoretical base for our work.
There are two possible approaches: the ®rst, focusing on the trait of playfulness, treats it as a motivational characteristic of individuals; the second, emphasizing the state of playfulness, de®nes it as a situational characteristic of the interaction between an individual and the situation. General traits refer to comparatively stable characteristics of individuals; these are relatively invariant to situational stimuli. States, however, refer to affective or cognitive episodes that are experienced in the short run and¯uc-tuate over time. Unlike traits, states can be in¯uenced by situational factors and the interactions between the individual and the situation. Playfulness represents a relatively enduring tendency, while being playful represents a temporary state at some speci®c time.
In the trait-based approach, Webster and Martocchio's Microcomputer Playfulness Scale is a speci®c adaptation of Barnett's work to the study of computer usage [41] . They conceived playfulness as the characteristic of an individual. Martocchio and Webster [29] , however, found that individuals considered to be high on the playfulness trait demonstrated higher performance and showed higher affective responses to computer training tasks. Also, Atkins and Kydd [2] examined the in¯uence of individual characteristics of playfulness on the use of the WWW. They found that both playfulness and usefulness affect its use in different ways, depending on its use for entertaining or for course work. While the trait-based approach focused on playfulness as the individual's characteristic, state-based research emphasized playfulness as the individual's subjective experience of human±com-puter interaction. The majority of the research on playfulness as the individual's interaction state are based on the Csikszentimihalyi's`¯ow theory' [9] . It emphasizes the role of a context rather than individual differences in explaining human motivated behaviors. He de®ned the¯ow as``the holistic sensation that people feel when they act with total involvement.'' When in the¯ow state, a person may have more voluntary interaction with his or her environment. Based on the¯ow theory, several IS researchers felt that it is useful in understanding playfulness and the individuals' evaluation of IT usage. Trevino and Webster [38] investigated the effects of¯ow on the computer-mediated communication environment. They found that it is in¯uenced by the technology type, ease of use, and computer skill. Also, Webster et al. [42] examined the state of¯ow in a speci®c human± computer interaction. They found that the¯ow experience is associated with perceived characteristics of the computer software as well as with relevant workrelated outcomes. But, from the point of technology acceptance research, their studies cannot explain the effects of playfulness on the individual's attitude and actual behaviors. To overcome this problem, we consider playfulness as an intrinsic belief or motive, which is shaped from the individual's experiences with the environment. More speci®cally, we examine it as an intrinsic salient belief that is formed from the individual's subjective experience with the WWW. Therefore, individuals who have more positive playfulness belief in the WWW should view its interactions more positively than those who interact less playfully.
On the basis of the Csikszentimihalyi's and Deci's works, we de®ne three dimensions of perceived playfulness: the extent to which the individual (a) perceives that his or her attention is focused on the interaction with the WWW; (b) is curious during the interaction; and (c) finds the interaction intrinsically enjoyable or interesting.
Concentration: In the playfulness state, an individual's attention will be focused on the activity. The focus is narrowed to a limited stimulus ®eld, so that irrelevant thoughts and perceptions are ®ltered out. In this way, the person loses self-consciousness, becomes absorbed in the activity, and be more intensely aware of mental processes. When people fall into a playful state during their interaction with the WWW, their attention will be focused on the interactions.
Curiosity: Malone [27, 28] suggested that, during playfulness, an individual's sensory or cognitive curiosity is aroused. For example, the WWW can encourage sensory curiosity through technological characteristics such as hyper-links and multimedia effects. It can also stimulate cognitive curiosity and the desire to attain competence with the technology by providing options such as bookmarks and hyper-links that encourage exploration and competence attainment.
Enjoyment: When individuals are in the playfulness state, they will ®nd the interaction intrinsically interesting: they are involved in the activity for pleasure and enjoyment rather than for extrinsic rewards.
While these three dimensions are linked and interdependent, they do not always occur together in practice. For example, involvement often accompanies feelings of control and enjoyment, but it may also occur during highly stressful activities [19, 33] . Thus one playfulness dimension by itself may not re¯ect the total experience.
Research model and hypotheses
The model for this research ( Fig. 1 ) is an extension of the TAM based on an individuals intrinsic motivation theory. Perceived playfulness, the extended part of the model, is the construct of interest because it operationalizes the question of how intrinsic motives affect the individual's acceptance of the WWW.
The basic assumption is that playfulness will have a positive effect on the individuals' attitude toward using WWW and their behavioral intentions to use WWW.
The ®rst hypothesis examines the link between the user's beliefs about perceived ease of use and perceived playfulness. The former has been found to in¯uence IT usage indirectly via perceived enjoyment, because ITs that are dif®cult to use are less likely to be considered enjoyable. Also, Csikszentimihalyi argued that feasibility of the activity for an individual encourages¯ow, the state of playfulness. ITs that are easier to use will be less threatening to the individual. Past research has related perceived ease of use to the enjoyment of interacting with computer systems, and to the¯ow experience during computer interaction. Therefore, perceived ease of use is expected to have positive in¯uence on user's perception of playfulness in their interaction with the WWW.
Hypothesis 1.
There is a positive relationship between perceived ease of use and perceived playfulness of using the WWW.
Triandis [39] argued that affect, the feelings of joy, elation, or pleasure, or depression, disgust, displeasure, or hate associated with a particular act, has an impact on the person's behavior. Previous research has found that attitudinal outcomes, such as positive affect, pleasure, and satisfaction, result from the playful experience [32] . Webster, et al.'s [40] study shows that playfulness highly correlates with the user's positive attitudes. Also, such relationships have been supported by comparisons between the users microcomputers and mainframes [23] . Therefore, individuals who perceive that the WWW is playful will have a positive attitude toward using it.
Hypothesis 2. There is a positive relationship between Perceived Playfulness and Attitude toward Using the WWW. According to¯ow theory, a positive subjective experience becomes an important reason for performing an activity. If an activity`feels good', it is intrinsically motivating and people are more likely to engage in the activity for its own sake. Individuals using the WWW and experiencing playfulness are more absorbed and interested in their interaction. Webster, et al.'s study shows that playfulness highly correlates with the expected voluntary use. Also, Deci and Ryan's work suggests that people expend efforts for both intrinsic and extrinsic motivations. Perceived playfulness is an example of an intrinsic motive, whereas perceived usefulness is an example of an extrinsic motive. Thus, in addition to positive attitudes, playfulness is expected to be associated with increased behavioral intention to use the WWW. 
Research methodology
Subjects
The unit of analysis in our research is the individual user of the WWW. The population of interest is individuals who use it for their tasks.
The sample consisted of 152 graduate students, who were majoring in the School of Management. All of the subjects had prior experience with the use of the WWW.
The data were gathered by means of a questionnaire. Overall, of the 208 that were distributed, 152 usable questionnaires were received and used for analysis, giving a response rate of 78 percent. Ninety-one percent of the respondents were male, and 62 percent have more than a year of experience with the WWW. Detailed descriptive statistics relating to the respondents' characteristics are shown in Table 1 .
Measurement development
In order to develop and validate the instrument, several steps were taken:
1. development of the measure from the literature; 2. initial pre-test; and 3. pilot test of the measure.
The questionnaire used for data collection contained scales to measure the various constructs of the research model. These are shown in Appendix A. The scales for perceived ease of use, perceived usefulness, attitude toward using, behavioral intentions to use, and actual use were adapted from Davis' studies, which established their reliability and validity. The measures for perceived playfulness was based on existing research on¯ow theory and intrinsic motivation theory.
Pre-testing and pilot testing of the measures were conducted by selected users from the IS ®eld, as well as experts in the IS research area. The pre-test respondents were asked to rate the relevance of the items in terms of each construct with WWW. The items were modi®ed to make them relevant to the WWW usage context. Individuals indicated their agreement or disagreement with the survey instruments using a sevenpoint Likert-type scale.
Here, perceived playfulness is de®ned as``the strength of one's belief that interacting with the WWW will ful®ll the user's intrinsic motives.'' To measure it, we measured it in terms of the degree of an individual's statements relating to their perceptions about concentration, enjoyment, and curiosity while using WWW.
Re®nement of measures for the TAM constructs Churchill's paradigm [8] . Principal component analysis and maximum likelihood analysis employing varimax rotations were used and compared for each of the proposed constructs, as well as the pre-existing constructs that were used in prior research on TAM. Distinct factors resulting from the principal components analysis are con®rmed from the corresponding scree test plots. Cronbach's a was used for assessing the reliability of individual scales and sub-scales. Convergent validity and discriminant validity of the measures were veri®ed by observing the correlations between items of the various scales. is assessed by examining the process by which scale items are generated [36] . In this research, de®nitions of perceived ease of use, perceived usefulness, and perceived playfulness were proposed based on the review of theory and research in IS and other disciplines. In generating scales for perceived ease of use and perceived usefulness, nine items were selected and adapted from TAM research. For developing scales for perceived playfulness, Csikszentimihalyi's ow theory and Deci's intrinsic motivation theory were used. Also, several existing measures of playfulness (individual traits), enjoyment, fun and¯ow were reviewed to generate the scales.
Construct validity
Construct validity determines the extent to which a scale measures a variable of interest. Many different aspects have been proposed in the psychometric literature [3] . In this study, we follow the Straub's processes of validating instruments in MIS research in terms of convergent and discriminant validity. The former is the degree to which multiple attempts to measure the same concept are in agreement: two or more measures of the same item should co-vary highly if they are valid measures of the concept. The latter is the degree to which measures of different concepts are distinct: if two or more concepts are unique, then measures of each should not correlate well. To test construct validity, a principal components factor analysis of the perceived playfulness was conducted and a con®rmatory factor analysis of the perceived playfulness, perceived ease of use, and perceived usefulness items was performed with varimax rotation. Table 2 shows that the principal component analysis with varimax rotation for the proposed construct of perceived playfulness yielded three distinct factors: concentration, enjoyment, and curiosity. All three items loaded on a distinct factor. Factor loadings for all variables were greater than 0.55. Together, the three observed factors accounted for 77.3 percent of the total variance. Three factors emerged with no cross-construct loadings above 0.50, indicating good discriminant validity. To validate appropriateness of factor analysis, some measures examine the entire correlation matrix. In this study, Bartlett's test of sphericity (p0.00) indicates that the statistical probability that the correlation matrix has signi®cant correlations among at least some of the variables, and the Kaiser±Meyer±Olkin measure of sampling adequacy (0.744) showed middling sampling adequacy.
Also, we conducted the principal factor analysis to investigate the distinctions among perceived ease of use, perceived usefulness, and perceived playfulness concept. Table 3 represents the result of the factor analysis. Three factors were extracted after ®ve rotations. The principal component analysis result shows that these three constructs are distinct uni-dimensional scales. The results con®rm the existence of three factors with eigenvalues greater than 1.0 that accounted for 70.2 percent of the total variance. The primary criterion for discriminant validity is that each indicator must load more highly on its associated construct than on any other construct. Table 3 provides the factor pattern matrix that shows the loadings of each item on perceived ease of use, perceived usefulness, and perceived playfulness.
Three factors emerged with no-cross construct loadings above 0.50, indicating good discriminant validity. The instrument also demonstrated convergent validity with factor loadings exceeding 0.50 for each construct. These results, therefore, con®rm that each of these constructs is uni-dimensional and factorially distinct and that all items used to operationalize a particular construct is loaded onto a single factor.
Internal consistency reliability
The internal consistency was assessed by computing Cronbach's as. These coef®cients are represented for each of the constructs in Table 4 .
The values range from 0.83 (for actual use) to 0.96 (for perceived playfulness). Given the exploratory nature of the study, validity and reliability of the scales were deemed adequate. Three indicators of actual usage were derived from previous research on computer usage. These measure the usage in terms of the frequency of WWW access (`how often') and the degree of WWW usage (`how much'). 
Results
The intent of our study was to extend TAM by adding a playfulness concept in the WWW context. We hoped to explain user acceptance of the WWW. The hypothesized relationships were tested using regression analysis to maintain consistency with earlier studies. Table 5 presents a summary of the hypothesis tests. In such research, a stepwise multiple regression analysis technique is recommended examining the contribution of each predictor variables to the regression model [20] . More detailed results of the stepwise regression results are shown in Table 6 . Also, a standard multiple regression analysis was conducted to compare the model's overall predictive ®t (adjusted R 2 ) of the original TAM to that of the extended TAM. Table 7 shows results of this comparison.
Hypothesis testing
Hypotheses 1 and 4 examine the links between the user's beliefs about perceived ease of use and perceived playfulness and perceived usefulness: perceived ease of use is signi®cantly related with perceived playfulness (b0.378, t-value5.007, p<0.001) and perceived usefulness (b0.305, t-value 3.928, p<0.001). Therefore, hypotheses 1 and 4 were not rejected.
Hypotheses 2, 5, and 6 examine the effects of individual's perceptions of WWW on the attitude toward using WWW. To investigate the hypothesis, entering all variables in a single block, we found that the proposed model explains a signi®cant percentage of variance in attitude (R 2 38%, F-value30.692, p<0.001). It is observed that at the 0.001 signi®cance level, perceived playfulness in¯uences user's attitude toward using the WWW. The positive in¯uences of perceived usefulness and ease of use on attitude toward using, as suggested by the original TAM, are con®rmed here. Also, we conducted a stepwise multiple regression to examine the contribution of each predictor variable to the regression model. The attitude toward using is apparently in¯uenced by three fundamental beliefs. Therefore, hypotheses 2, 5, and 6 were not rejected.
In hypotheses 3, 7, and 8, we investigate the in¯u-ence of attitude, perceived usefulness, and perceived playfulness on the behavioral intention to use the WWW. Entering all variables in a single block and eliminating poor predictors, we obtained the model in Table 5 as a result of the stepwise multiple regression: behavioral intention's 39 percent of the variance is explained by attitude toward using, perceived Table 5 Results of hypotheses tests usefulness, and perceived playfulness. Attitude toward using the WWW has a strong signi®cant in¯uence on the behavioral intention (b0.285, t-value3.750, p<0.001). Also, perceived usefulness (b0.269, t-value0.269, p<0.001) and perceived playfulness (b0.245, t-value3.302, p0.001) have a signi®cant effect on the behavioral intention. The positive in¯u-ences of perceived usefulness and attitude toward using, as suggested by TAM, are con®rmed. Also, perceived playfulness has a signi®cant positive effect on behavioral intentions to use. Therefore, hypotheses 3, 7, and 8 were not rejected. Individual's actual behavior is highly correlated with his or her behavior intentions. In our research, it was observed that, at the 0.001 signi®cance level, behavioral intention to use the WWW in the future has a strong positive relationship with actual WWW use. Therefore, Hypothesis 9 was not rejected.
Comparing extended TAM with the original TAM
As shown in Table 7 , both models explained a signi®cant proportion of the variance in individual's attitude toward using the WWW. TAM accounted for 33 percent of the variance and extended TAM explained 38 percent of the attitude variance. Within the extended TAM, perceived ease of use (b0.330) and perceived usefulness (b0.232), as well as perceived playfulness (b0.256), has a strong signi®cant in¯u-ence on attitude. Especially, perceived playfulness had a stronger effect than perceived usefulness. Perceived ease of use had a very strong effect in both models. Also, as expected, both TAM and extended TAM explain a signi®cant percentage of variance in behavioral intention. TAM explained 35 percent of variance and extended TAM explained 39 percent of variance of behavioral intention to use the WWW. Attitude toward using (b0.375; b0.285) and perceived usefulness (b0.321; b0.269) had a strong signi®cant effect on behavioral intention in both models. In extended TAM, perceived playfulness had a signi®cant in¯uence on behavioral intention (b0.245). The contributions of perceived playfulness to the increase of R 2 is also shown. Thus, extended TAM explains the individual's WWW acceptance behaviors better than TAM.
Comparing entertainment with work-purposes group
In order to compare the effects of usefulness and playfulness under different task contexts, we divided our sample into two groups based on the purpose of their web usage: entertainment-purpose group and work-purpose group. The entertainment-purpose group is an intrinsically motivated group that uses WWW primarily for leisure or play purposes. The work-purpose group consists of people who use WWW primarily for work purposes.
We conducted a regression analysis to compare the effect of perceived playfulness and perceived usefulness on the behavioral intentions in the two groups. Table 8 summarizes the comparison results for the two groups. For the entertainment-purpose group (n87), perceived playfulness had a more signi®cant effect (b0.491) on behavioral intentions than perceived usefulness (b0.202). But, for the workpurpose group, perceived usefulness had more a signi®cant effect (b0.409) than perceived playfulness (b0.239). Perceived playfulness had signi®cant effects for both groups, while perceived usefulness had a signi®cant effect only for the work-purpose group. While it is not really surprising that entertainment-purpose users are motivated by playfulness, the fact that playfulness also motivates the work-purpose users leaves clear implications for WWW system design.
Implications
An individual's attitude toward the use of the WWW is signi®cantly affected by the individual's perception about ease of use, usefulness, and playfulness. At the same time, behavioral intentions to use the WWW is highly related to the attitude, perceived playfulness, and perceived usefulness. These results imply that the individual's acceptance of the WWW is signi®cantly related to both intrinsic and extrinsic motivation factors.
Implications for IS researchers
From the standpoint of individual-level technology acceptance research, this study extends TAM with playfulness concept. Although TAM-related hypotheses are all supported here, the results challenge some of the basic tenets of TAM. TAM emphasized the importance of perceived usefulness as the key determinant of user acceptance of IT. In our study, perceived ease of use had a more signi®cant effect on individual's attitudes than perceived usefulness in the WWW context. Indeed, perceived playfulness had a more signi®cant effect on individuals' attitudes than perceived usefulness. This means that the intrinsic motivational factors have more powerful effect than extrinsic factor to build positive attitude.
Implications for IS practitioners
We demonstrated the importance of playfulness as an intrinsic motivation factor in an individual's acceptance of the WWW. From the usability issues, many researchers and practitioners have argued that the key barrier to user acceptance is the lack of user friendliness of current systems, and that adding user interfaces that increase usability is the key to success. The traditional approach toward increasing usability has been to focus on ease of use. The HCI research has focused primarily on the more objective aspects of usability, such as execution time and error rates, and has exhibited a technology-centered view of usability. However, the WWW is used for leisure or play as well as for work. Although ease of use and usefulness are conceived as important issues in the traditional IS environments, playfulness concept will play an important role in increasing usability in the WWW environment. Therefore, IS practitioners must re¯ect intrinsic motivation as well as extrinsic motivation issues in user interface design. 
Conclusion and limitations
Perceived ease of use and perceived usefulness were shown to be important to user's perceptions of the WWW systems. In addition, perceptions of playfulness appear to in¯uence user's attitude toward using the WWW. Thus, perceived playfulness may also be an important consideration in the design of future WWW systems: they must provide more concentration, curiosity, and enjoyment.
Although our ®ndings provide meaningful implications for WWW technology, our study has some limitations. First, the use of self-report scales to measure study variables suggests the possibility of a common method bias for some of the results. In order to pursue further investigation, it would be appropriate to develop a more direct and objective measure for user acceptance of the WWW. Second, three beliefs (ease of use, usefulness, and playfulness) are in¯u-enced by externally controllable factors such as development methodologies, training, organizational support and policy, individual and task characteristics, and user participation. Finally, this study was conducted with a snapshot research approach, but a longitudinal approach also should be considered. (1) I will use WWW on a regular basis in the future (2) I will frequently use WWW in the future (3) I will strongly recommend others to use WWW Use of World-Wide-Web (Table 9 ). 
